Abstract. Used reagent glass bottles are solid waste that people rarely pay attention to in Indonesia. In many cases, the bottles are disposed off without proper handling and treatment, due to the lack of research and information. One potential treatment for such waste is to transform the glass bottles into raw materials for concretes. The objective of the research is to determine the influence of crushed glass particles to the quality of the concrete. The potential reduction of glass bottles will also be calculated.The glass bottles used in this research are the amber ones. The concrete was designed to meet the K225 type requirements. Experiments were done using 0%, 25%, 50%, and 75% of crushed glass particles. In the concrete production, these crushed glass particles will replace the coarse aggregates. This research measured compressive strength and Toxicity Characteristic Leaching Procedures (TCLP) tests in accordance to SNI and TCLP Extraction Procedures from BAPEDAL. At the end, it was found that the concretes using all variations meet the requirements. As for the TCLP, it showed that concentrations of Cr 6+ for the concretes using all variations were all under the threshold, according to Hazardous National Regulation 101/2014. The potential reduction is 600 -2100 waste bottles.
Introduction
Waste is the residue of a human and animal activity and/or production process in solid, liquid, or gasses form [8] . Hazardous waste is the waste from a work and/or activity that contains hazardous materials. The reduction of such waste can be done through waste treatment and/or reuse [2, 8] .
People are rarely concerned about solid hazardous waste from laboratory activity including used reagent glass bottles. If such waste are disposed off without proper handling and treatment, they will damage the environment and endanger human health. Thus, hazardous waste management is required for reducing such wastes. According to Republic of Indonesia's Government Regulation Number 101 of 2014 Regarding Hazardous and Toxic Waste Management, hazardous waste treatment is the processes undertaken to reduce the toxicity of waste. Stabilization and solidification are the alternatives of hazardous waste treatments that can be done to reduce the toxicity of waste [8] . Solidification using cement are the most common process. It is a process that physically encapsulates the contaminant by using portland cement [7, 14] , which will be done in this research. Coarse aggregates, as raw materials to produce concrete, will be replaced by crushed brown glass particles with different concentration. Then, the concrete will undergo two tests: the compressive strength and TCLP tests. The materials in this research were used reagent glass bottles because of its abundance in every laboratory and have not been recycled Up to this stage, research on concrete and concrete materials has been widely reported, and the effects of raw materials subtitution to the produced concrete have been described [1, 4, [10] [11] [12] [13] [14] [15] . The use of waste glass in concrete materials has attracted wide attention. The waste glass addition is believed to have effect on the concrete compressive strength. Suhartini (2014) showned that 2,5% of crushed green glass bottles used to subtitute fine aggregate has increased concrete compressive strength. However,the subtitution of fine aggregates by 5% -10% has decreased its compressive strength. Hadi's research also showed that 25% -100% of coarse aggregates weight substituted by crushed green glass bottles has decreased its concrete compressive strength [4, 12] .
Compressive strength is the capacity of a material or structure to withstand loads and causes the sample to be destroyed when loaded with a certain force [6] . Compressive strength is affected by the age of the concrete. Usually, concretes were tested after 28 days of castings [3] This research aims to determine the effects of glass bottles waste addition on its compressive strength, TCLP quality, and the number of bottles that can be reduced due to these activities. 
Glass Bottles
Samples in this experiment were used reagent glass bottles. These glass particles will substitute the coarse aggregate in concrete production. The bottles were washed and crushed to meet the same size of coarse aggregates. The size of crushed glass particles were in the range of 4,75 and 19 mm. As many as 25 brown glass bottles were obtained from X Water Laboratory, also known as "amber glass". The detailed characteristics of glass bottles used can be seen in Table  1 and 2, as well as in Figure 1 . Figure 1 . Some glass bottles were used for this research. The parameters to be tested by TCLP were obtained from the chemical substances/reagents data and required parameters of relevant regulations. Then, the weight of glass bottles data in Table 2 was used to calculate the potential reduction of glass bottles waste in this particular laboratory.
Experimental Methods
Weight of each materials were obtained from concrete mix design based on SNI 03 -2834 -2000. For this research, 8 cylinder concretes were created for each variations of mix. A total of 32 cylinder concretes for 4 variations were created as samples for this study. For mix design result, materials weight for normal concrete is given in Table 3 . And the materials for each variation were obtained from mix design. Besides that, cylinder concrete diameter and height in this research were 10 cm and 20 cm. Density of normal concrete is 2200 -2600 kg/m 3 . Weight of concrete can be obtained from volume of concrete and density of concrete. The result is given also in Table 3 . This experiment were carried out in Itenas Concrete and Pavement of Roads Laboratory and X Water Laboratory. The design of experiment is given in Table  4 . 3 Results and Discussion
Slump Test
Slump test measures the consistency of fresh concrete. The test is carried out using Abrams cone filled with fresh concrete in three stages. The slump test are illustrated in Figure 2 and the results of slump test are provided in Table 5 . It can be seen that the use of waste glass particles in the production of concrete decreases the slump value [11] . The decrease were due to the diameter of the crushed glass particles which were smaller than those of the coarse aggregates. Hence, more water is needed in the concrete production, because crushed bottle particle's surface area were larger than that of the coarse aggregate. In consequence, the slump value decreases with the increasing amount of crushed bottles particles The slump concrete will take various shapes, in accordance to concrete mix. A collapse shape generally means that the mix is too wet because of the high slump value. High workability mix can influence the concrete production. If the concrete mixes were too dry, it will be difficult to work with. 
Compressive Strength
All cylinder concretes were tested using a Universal Testing Machine (UTM). The concretes were tested after 28 days of castings, allowing the concretes to reach 99% of its strength. The concrete compressive strength test is illustrated in Figure 3 and the results are shown in Table  5 . Table 6 shows that high concentration of crushed glass particles in concrete production has decreased its compressive strength due to many factors, such as interlocking, bonding, and the aggregates compressive strength itself. Aggregate's surface characteristic affects the bond between cement paste and aggregate. Rough aggregate's surface causes a good bond while the crushed bottles has a poor bond because of the slippery surfaces. It can be concluded that waste glass addition in concrete affected its compressive strength due to its slippery surfaces. Figure 5 shows the influence of glass variation added on concrete compressive strength. As mentioned earlier, the concrete was designed to meet the K225 type requirements. The value of concrete compressive strength planned was225 kg/cm 2 or 19 MPa. The concretes using all variations of glass concentrations did meet the requirements because it has more than 19 MPa for the all compressive strengths, namely 28,34 MPa, 22,33 MPa, 19,71 MPa, and 20,1 MPa for 0%, 25%, 50% and 75% of crushed brown glass bottles substitution respectively.
According to SNI-2847-2013 on Structural Concrete Requirements for Buildings, the requirements of structural concretes should not be less than 17 MPa [5] . Structural concretes are concretesusedto withstand heavy loads, such as a building. The result of this research shows that the concretes using all variations of glass concentrations meet the requirements for structural concretes. Even if the reduction of concrete compressive strength from crushed glass particles substitution was between 20 -30%, the resulting concrete can still be used as building materials. However, if it is desired to get the same quality of a normal concrete, then it can be done by increasing the concrete compressive strength during the mix design process
Toxicity Characteristic Leaching Procedures (TCLP)
TCLP (Toxicity Characteristic Leaching Procedure) test was carried out in X Water Laboratory. TCLP test is used to determine leaching potential from concretes. This test was done according to TCLP Extraction Procedures for Hazardous Waste (from BAPEDAL's draft in 1992)".
TCLP test parameters can be obtained from comparing the chemical substances data with the parameters on the regulations. K2Cr2O7 were detected in one of glass bottles waste. The Appendix of Republic of Indonesia's Government Regulation Number 101 of 2014 Regarding Hazardous and Toxic Waste Management informs, Cr 6+ is one of the heavy metal parameters that should be examined. The results of TCLP test can be seen in Table 8 below. There were 2 quality TCLP standards used in this research. The first standard is taken from the Appendix III of Republic of Indonesia's Government Regulation Number 101 of 2014 Regarding Hazardous and Toxic Waste Management. This regulation is used to identify the category of hazardous waste. The quality standard for TCLP B requires Cr 6+ concentration of less than 2,5 mg/l and for TCLP A, the Cr 6+ concentration should not be over the 15 mg/l. As for the results of this study, it showed that concentrations of Cr 6+ from the concretes using all variations of glass concentrations were all under the 2,5 mg/l. So, it can be considered as not having toxic characteristic from Cr 6+ concentration. The second standards is the Appendix IV of Republic of Indonesia's Government Regulation Number 101 of 2014 on Hazardous and Toxic Waste Management. This regulation is used to establish the hazardous waste treatment before placing in a dumping location. The limit of quality standard is 2,5 mg/l. In this research, TCLP test showed that concentrations of Cr 6+ from the concretes using all variations of glass concentrations were all under the threshold of 2,5 mg/l. In accordance to these quality standards, the glass particles concretes can be safely placed in any dumping location. But, a Paint Filter Test needs to be done beforehand to finally determine whether this solidification of waste can be placed on dumping sites.
Potential Reduction of Glass Bottles Waste
Potential reduction of glass bottles waste was determined by counting the weight differences of coarse aggregate's and crushed glass particles. This study shows that a 75% glass particles mix used as coarse aggregates substitute can still have a good quality in terms of concrete compressive strength and TCLP test. Therefore, the concrete using 75% glass concentrations was chosen for the calculation of reduction glass bottles waste. Table 9 shows that the weight of coarse aggregate needed was obtained from mix design of this research. Potential reduction of glass bottles waste is considered to be significant. The K225-type concrete can reduce 2.825 bottles of 500 ml bottles size. If the 2.500 ml bottles size were used, then it can reduce up to 700 bottles, whilst as many as 612 bottles can be reduced if the 1.000 ml bottles size are used. This research shows that subtitution of aggregates of concrete can be used to reduce used reagent glass bottles in a laboratory.
Conclusions
Several important conclusion can be taken as follows:
1. Waste glass can be used to subtitute coarse aggregates by 0%, 25%, 50% and 75% in concrete production.
2.
Concretes produced using waste glass meet the concrete compressive strength of K225-type requirements, hence they can be safely used for construction.
3.
The TCLP test results meet the requirements of Republic of Indonesia's Government Regulation Number 101 of 2014 Regarding Hazardous and Toxic Waste Management, indicating the concretes to be environmentally friendly.
4.
The subtitution of coarse aggregates in concrete potentially reduces glass bottles waste in laboratories. The reduction of glass bottles can be up to 2.100 bottles with any kind of size and weight. 5.
The reduction of these waste bottles will also reduce the cost of disposing them into a landfill. 
